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Description 

BACKGROUND OF THE INVENTION 

[0001] The present Invention relates to a color gamut 5 
displaying method, an image processing method, and 
apparatus capable of utilizing the methods, which are 
suitable for a color management system, and the like, 
for Instance, reproducing colors faithfully in considera- 
tion with characteristics of a color input/output device. io 
[0002] As shown in Fig. 32, color ranges which can 
be reproduced by devices, such as a scanner, a monitor, 
and a printer, are different from each other. 
[0003] In Fig. 32, x and y denotes axes for chromatic- 
ity, and insides of closed areas are color gamuts. is 
[0004] In other words, the key to reproduce colors af- 
ter considering the difference In a color gamut is how to 
deal with portions of ranges which are not common to 
different devices. For example, when transformation 
from a monitor color space to a printer color space is 20 
considered, a major problem is that which color should 
be used to express a color outside of a color gamut of 
a printer. A process to deal with the above-said problem 
is called a color gamut compression process. 
[0005] A color management system has major flinc- 25 
tioris, such as a function of performing the color gamut 
compression process for faithfully reproducing colors 
taking into consideration the characteristics of a color 
input/output device, as well as a color gamut checking 
function for checking whether or not it is possible to re- 30 
produce a color using an output device. The latter func- 
tion is used to determine whether or not color data. In- 
cluded In an application software and the like, can be 
reproduced by an output device (e.g., printer monitor). 
[0006] Specifically, a method which Is shown In Rg. 35 
34 is suggested by the present Inventor. 
[0007] According to the method, a color gamut of a 
printer is defined by a color reproduction solid whose 
shape is a hexahedron, determined by peaks of red, 
green, blue, cyan, magenta, yellow, white, and black. 4o 
Then each suriiace of the hexahedron is divided into two 
triangles to obtain total of twelve areas. Finally, it is de- 
termined whether image data is inside or outside of the 
areas, thereby determining if the image data is in the 
color gamut or not, 45 
[0008] However, there are problems to be solved In 
the aforesaid method, 

(1) A real color gamut of a printer has a three di- 
mensional solid which is too complicated to express 50 
with a hexahedron, thus predseness of checking 

. the color gamut is low. 

(2) It is not a simple process to detemilne whether 
or not image data is inside of the twelve areas, thus 
it requires a long time to complete the process. 55 

[0009] US-A-5186661 describes an input scanner 
and print engine system which corrects for color inter- 



pretation errors in the input scanner's color filter set and 
which maps the input colors Into the color garhut of a 
printer. 

[0010] EP-A-0546773 describes a graphical user in- 
terface for displaying the boundary of a color gamut and 
for interactively editing a color palette. 
[001 1] EP-A-0574905 describes a method and appa- 
ratus for forming color images wherein a first color cor- 
rection is performed to obtain a target color chromati- 
cally equal to the Input color and printable by a printer 
and a second color con-ection is performed when it is 
determined that the input color is not reproducible by the 
printer so as to correct the input color into the visually 
nearest target color within the color ganriut of the printer. 
[0012] According to one aspect of the present inven- 
tion, there is provided a color image processing method 
comprising the steps of: 

storing a color gamut table representing the colors 
which can be reproduced by a color reproduction 
device an-anged to produce a color reproduction of 
color Image data input to the device; and 
determining whether a color can be reproduced by 
the color reproduction device by using the stored 
color gamut table, characterised by carrying out the 
storing step by storing the color gamut table so that 
each address within the table is associated with a 
respective different color of the color input image 
data and the data stored at each address has either 
a first value indicating that the associated color fells 
within the color gamut or a second value indicating 
that the associated color falls outside the color gam- 
ut and canying out the determining step by using 
the color laiage data to be input to the color repro- 
duction device to address the color gamut table to 
determine whether the first or second value Is 
stored at the address con-esponding to that color 
and so to determine whether or not the color repre- 
sented by the color data falls within the color gamut 
of the color reproduction device. 

[0013] In another aspect, the present invention pro- 
vides a color image processing apparatus comprising: 

storage means storing a color gamut table repre- 
senting the colors which can be reproduced by a 
color reproduction device arranged to produce a 
color reproduction of color image data input to the 
device; and 

determination means for determining whether a 
color can be reproduced by the color reproduction 
device by using the stored color gamut table, char- 
acterised in tiiat each address within the color gam- 
ut table is associated with a riespective different 
color of the color input image data and the data 
stored at each address has either a first value Indi- 
cating that the assodated color falls within the color 
gamut or a second value Indicating that the assocl- 
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ated color falls outside the color gamut and in that 
the determination means is arranged to determine 
whether a color can be reproduced by the color re- 
production device by using the color image data to 
be input to the color reproduction device to address s 
the color gamut table to determine whether the first 
or second value is stored at the address corre- 
sponding to that color and so to determine whether 
or not the color represented by the color data falls 
within the color gamut of the color reproduction de- f o 
vice. 

[0014] Apparatus and a method embodying the inven- 
tion enable a color gamut expression for realizing a color 
gamut checking function which improves predseness of is 
checking and shortens a processing time in a color man- 
agement system and the like. 

[0015] An image processing method and an appara- 
tus utilizing the method embodying the invention are ca- 
pable of converting input Image data into image data 20 
which enables input image data to be reproduced more 
faithfully by a color reproduction device. 
[0016] An image processing method and apparatus 
embodying the invention are most suitable for a check- 
. ing function which checks input image data and a color 25 
gamut of a printer, and reproduce colors designated by 
the input image data more faithfully. 
[0017] According to a constitution as described 
above, there can be provided an image processing 
method capable of converting input image data into im- 30 
age data which enables input image data to t>e repro- 
duced more faithfully by a color reproduction device. 
[0018] Further, a color gamut for realizing the color 
gamut checking function is easily confirmed, and the 
predseness of determining the color gamut can be im- 35 
proved, as well as the time to process the color repro- 
duction can be shortened. 

[001 9] Embodiments of the present invention will now 
be described, by way of example, with reference to the 
accompanying drawings, in which like reference char- 4o 
acters designate the same or similar parts throughout 
the figures thereof. 

Fig. 1 is a block diagram showing a configuration of 
an image processing system; 45 
Fig. 2 is a flowchart showing a process to output an 
image by a color printer after applying color repro- 
duction process to input color image data; 
Fig. 3 is an equation in matrix notation, showing re- 
lationship between XYZ data, defined by CIE, and so 
RGB data; 

Fig. 4 is an equation in matrix notation, showing re- 
lationship l^etween the RGB data, defined by CIE, 
and XYZ data; 

Fig. 5 explains an example of converting the XYZ 55 
data, defined by the CIE. into L* a* b*; 
Fig. 6 is an example of a three dimensional LUT 
(look up table) used for color gamut compression; 



Fig. 7 is an expanded view of one of a cubic includ- 
ing input values of L*. a*, and b* to the LUT in Fig. 6; 
Fig. 8 is a flowchart showing a process to display 
an image on a color monitor after applying color re- 
production process to input color image data; 
Fig. 9 is a flowchart showing a process in which 
whether or not the color image data to be processed 
is within a color gamut of an output device is deter- 
mined, and the image is either displayed or not dis- 
played on a color monitor on the basis of the deter- 
mined result; 

Fig. 10 is an example of a color gamut of a printer 
inside of a L* a* b* solid; 

Rg. 11 is an example showing a case where a color 
gamut of a monitor or a printer is defined by an area 
in a two dimensional plane of a* and b*. constructed 
with rectangular lattices, which is obtained by slic- 
ing a three dimensional color solid in the direction 
perpendicular to the axis according to a first ex- 
ample not failing within the scope of the invention 
daimed; 

Fig. 1 2 shows an example of a in a case where the 
gamut of a monitor or a printer is defined by an area 
constructed with rectangular lattices according to 
the first example; 

Rg. 13 is a flowchart illustrating a process of check- 
ing the color gamut on the basis of the color gamut 
data table in Fig. 12; 

Fig. 14 is a flowchart illustrating a process of check- 
ing the color gamut on the basis of the color gamut 
data table in Fig. 12; 

Fig. 15 shows an example in a case where the color 
gamut of a monitor or a printer is defined by the two 
dimensional range of a* arid b*, constructed with 
rectangular lattices, which is obtained by slidng the 
three dimensional color solid in the direction per- 
pendicular to the L* axis according to a second ex- 
ample not falling within the scope of the invention 
daimed; 

Fig. 16 is an address table where a top address of 
the color gamut data table in Fig. 17 is stored ac- 
cording to the second example; 
Fig. 17 is an example of a color gamut data table in 
a case where the gamut of a monitor or a printer is 
defined in two dimensional coordinate range ac- 
cording to the second example; 
Rg. 18 is a color gamut data table in a case where 
Aa = Ab = 1 in Fig. 15 according to the second ex- 
ample; 

Fig. 19 is a flowchart showing a process of checking 

the color gamut on the basis of the tables, shown in 

Rgs. 1.6 and 17, which arie for displaying the color 

gamuts according to the second example; 

Rg. 20 is a flowchart showing a process of checking 

the color gamut on the basis of the tables, shown in 

Figs. 16 and 17, which are for displaying the color 

gamuts according to the second example; 

Rg. 21 is a flowchart showing a process of checkjng 
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the color gamut on the basis of the tables, shown in 
Figs. 16 and 17, which are for displaying the color 
gamuts according to the second example; 
Rg. 22 is an example of a case where a gamut of a 
monitor or a printer is defined by bit map in the two 
dimensional area of a* and b*. constructed with rec- 
tangular lattices, which is obtained by slicing the 
three dimensional color solid in the direction per- 
pendicular to the L* axis according to an embodi- 
ment of the present invention; 
Fig. 23 is an example of a bit map table in a case 
where the gamut in Fig. 22 is defined by bit map 
according to the embodiment; 
Fig. 24 shows an address table storing a top ad- 
dress of the color gamut data table In Rg. 23, as an 
example, according to the embodiment; 
Fig. 25 is a flowchart showing a process of checking 
the color gamut on the basis of the tables, shown In 
Figs. 23 and 24, for displaying the color gamuts ac- 
cording to the embodiment; 
Fig. 26 is a flowchart showing a process of checking 
the color gamut on the basis of the tables, shown in 
Figs. 23 and 24, for displaying the color gamuts ac- 
cording to the embodiment; 

Fig. 27 Is an example of a case where a gamut of a 
monitor or a printer is defined by an area, sun-ound- 
ed by coordinate points and lines, which connect the 
coordinate points in the two dimensional area of a* 
and b*, constructed with rectangular lattices, which 
is obtained by slicing the three dimensional color 
solid in the direction perpendicular to the L* axis ac- 
cording to a third exannple not falling within the 
scope of the invention claimed; 
Rg. 28 is a color gamut data table in a case where 
a reproduction area of a monitor or a printer Is de- 
fined by an area which is sun-ounded by coordinate 
points and lines which connect the coordinate 
points according to the third example; 
Rg. 29 is a flowchart of checking the color gamut 
on the basis of the color gamut data table shown In 
Fig. 28 according to the third example; 
Fig. 30 is a flowchart of checking the color gamut 
on the basis of the color gamut data table shown in 
Fig. 28 acconding to the third example; 
Rg. 31 is an example of color reproduction by a 
color management system; 

Fig. 32 is an example showing differences In color 
gamut among devices; and 
Fig. 33 shows an example of a color gamut com- 
pression; 

Fig. 34 shows an example of a conventional method 
of checking color reproduction of a device. 



[0020] Rg. 31 shows an example of color reproduc- 
tionusing a color management system. As a color input/ 
output device in Fig. 31, a basic color scanner, color 
monitor, and color printer are considered. 
[0021] In the color management system, a color re- 



production process is perfomied in consideration with 
characteristics of those three devices. The process is 
composed of following four color space conversion 
processes, shown by an-ows in Fig. 31. 
5 [0022] 1 . Conversion from a color space of the scan- 
ner to a color space of the monitor 
10023] A process to display data of a photograph read 
by the scanner onto the monitor faithfully. 
[0024] 2. Conversion fi-om a color space of the scan- 
^0 ner to a color space of the printer 

[0025] A process to print data of a photograph read 
by the scanner by the printer faithfully. 
[0026] 3. Conversion from a color space of the moni- 
tor to a color space of the printer 
15 [0027] A process to print data, such as character and 
figure data, generated on the monitor by using an appli- 
cation software or the like, by a printer faithfully. 
[0028] 4. Conversion from a color space of the printer 
to a color space of the monitor 

20 [0029] A process to preview an image to be printed 
by a printer on the monitor. 

[0030] Note that the aforesaid color spaces rely on the 
three devices, and the color gamuts differ from each oth- 
er. 

25 [0031] Following is an example of a convereion proc- 
ess from the color space of the monitor to the color 
space of the printer, as described above in 3. 
[0032] Fig. 1 is a block diagram showing a drcuit con- 
figuration of an image processing system. 
30 [0033] Asshownin Fig. 1, the image processing sys- 
tem comprises a color monitor 1 , host computer 2, and 

colorprinter3.Thehostcomputer2processimagedata 
instructs the color monitor 1 to display the processed 
result and also instructs the color printer 3 to print 
35 [0034] The host computer 2 comprises a monitor in- 
terface 21 for interchanging data with the color monitor 
1 ; VRAM 22 for maintaining display data used for mon- 
itor display; CPU 23 including ROM, RAM, and the like 
for controlling the entire system; a fi-ame memory 24 
-'O used for temporary storing image information to be dis- 
played on the monitor; a print buffer 25 used for printer 
output; a printer interface 26 for interchanging data with 
the color printer 3; a color gamut information memory 
27 for storing information for displaying a color gamut, 
such as a color gamut data table; a color gamut check- 
ing unit 28 for determining whether or not input color 
image data is in the color gamut; color converter 29 for 
converting color spaces relating color reproduction; and 
color reproduction processor 2a for reproducing wlor 
50 on the basis of the determined result by the color gamut 
checking unit 28. 

[0035] A process to apply a color reproduction to input 
color image data and to output the processed image to 
the color printer 3 by the host computer 2 having afore- 
55 said constitution^ more specifically by the color repro- 
duction processor 2a, is described befow with reference 
to a flowchart in Fig. 2. 

[0036] In Fig. 2, the host computer 2 reads a set of 



4 



7 



EP 0 665 682 B1 



8 



input color image data to be processed (luminance data 
of R, G, B) which is generated at step S10 in advance 
or sent from another device, such as the scanner, then 
the process moves to step S11 . Note that the Input color 
image data to be processed in the present example de* ^ 
pends on an Input device, such as a scanner, and the 
data is RGB data defined based on colorimetry (values 
of chromaticity of R, G, B, and white are definite). 
[0037] The read RGB data is converted Into data in 
CIE 1931 standard colorimetric system (Indicated as io 
"XYZ data", hereinafter) which is defined by CIE (Com- 
mission Intematlonale de I'Eclalrage) by a color convert- 
er 29 at step S11 , the process proceeds to step S12. At 
step S12, the XYZ data, converted by the color convert- 
er 29 at step S 11 , is further converted Into L*a*b* data, iS 
then the process goes to step S13. At step SI 3, the 
L*a*b* data is converted into CMY (cyan, magenta, yel- 
low) data for a printer, and the process moves to step 
S14. 

[0038] At step SI 4, the CMY data Is stored in the print 20 
buffer 25. then the process proceeds to step S15. At 
step SI 5, whether or not there is any remaining input 
color image data is checked. If there is, the process goes 
back to step SIC. 

[0039] Whereas if there is not, the process moves to 25 
step SI 6, and the C^/IY data, stored in the print buffer 
25, is sent to the color printer 3 via the printer l/F 26. 
After an image is printed out by the color printer 3. the 
process is completed. 

[0040] As described above, the input color image data 3o 
•to be processed is RGB data defined based on colorim- 
etry (values of chromaticity of R, G, B, and white are 
definite), thus equations shown in Figs. 3 and 4 show 
the relationship between RGB data and XYZ data which 
Is defined by the CIE. Therefore, the equations In Rgs. 35 
3 and 4 can be used in a process at step S11 in Fig. 2. 
P|j(i. j = 1, 2, 3) in Rg. 3 and Qy(i. j. = 1, 2, 3) in Fig. 4 
are constants defined based on colorimetry of input 
color image data. 

[0041] Fig. 5 is an example of a process at step SI 2 40 
in ng. 2. Xn, Yn, and Zn In Fig. 5 are determined de- 
pending upon a kind of used CIE standard light source. 
[0042] Step S1 3 in Fig. 2 is a conversion process, in- 
cluding color gamut compression, to convert the L*a*b* 
data including colors beyond the color gamut of a printer 45 
to the CMY data which is within the color gamut of the 
printer. 

[0043] . There are several methods of color gamut 
compression. 

[0044] Fig. 33 shows an example of color gamut com- 50 
presslon. 

[0045] Methods of color gamut compression are to 
convert image data to color data which can be ex- 
pressed by an output device. Three general examples 
are described below. 65 
[0046] First method is to Ose a sense of human beings 
as shown in left lower part in Fig. 33. This is to set the 
lightest and the darkest.colors of the image data to the 



lightest and the darkest colors which can be expressed 
by the output device, respectively, and to convert other 
colors of the Image data so that they are expressed in 
relative darkness between the lightest and the darkest 
colors to be expressed by the output device. 
[0047] Second method is to maintain the colors in the 
common color gamut of the image data and the output 
device, and to convert the color of image data outside 
of the common color gamut onto the border of the gamut 
of the output device with the Intensity being maintained. 
[0048] Third method is to maintain chromaticity of the 
colors outside of the common color gamut of the image 
data and the output device, and to compress them. 
[0049] Further, there is a method which uses a three 
dimensional LUT (look up table) as one of the color gam- 
ut compression methods, and the LUT which is used for 
conversion by color gamut compression at step S13 ac- 
cording to the embodiment is shown in Rg. 6. The ex- 
ample of the LUT is a three dimensional table composed 
of a plurality of rectangular solids formed by dividing a 
color solid in a three dimensional space of L*a*b* in the 
each coordinate direction at a uniform interval (AL*, Aa*, 
Ab*). At each intersection of latttoes, namely each cor- 
ner of the rectangular solid, a value of CMY correspond- 
ing to a sampling value of L*a*b* is stored. 
[0050] Fig. 7 is an expanded view of one of the rec- 
tangular solids including a L*a*b* value inputted to the 
LUT in Fig. 6. Note that the z direction is L* axis, x di- 
rection is a* axis, and y direction is b* axis. Assume that 
the input L*a*b* value is at a point P. 
[0051] When a left lower front point of the lattice Is (X|, 
yi, Z|) and AL* = Aa* = Ab* = 1, and the displacement 
from the left lower front point to the point P is x^, y^, Zj, 
then the coordinate points are shown in Fig. 7. Here, If 
the CMY value, stored at the each point of intersection 
of lattices. Is denoted as U(x; y, z), then the CYM value 
of the point P, U(Xj + Xf , y| + y^, Z| + Zf) can be obtained 
by utilizing a adding method as shown by following 
equations. 

[Equation 1] 

[0052] 

U(X| + Xf. y, + yf, z, + Zf) 
= U(x,.y,.z,)x(1-Xf)(1 Yf)(1.Zf) 
+ U(xi + 1 , y„ z,) X Xf (1 - yO{1 - 2() 
+ U(x„y, + 1,z,)x(1-Xf)yf(1-Zf) 
+ U(x„y,,z, + 1) X (1 -Xf)(1 -yf)Zf 
+ U(Xi. y, + 1. z, + 1) X (1 - Xf) yf Zf 
+ U(x, + 1,y„z, + 1) X Xf (1-yOZf 
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+ U(x,. + 1.yi + 1.z,)Xx,y,(1-z,) 
+ U(x, + 1,y,+ l,2, + 1)xx,y,2, 

inpirt L a b* value can be obtained by using the LUT 
and the adding process. 

[0054J By performing the aforesaid color gamut com- 

U^lT\^l!r^^^^" *^ reproduced by a printer more 
faithfully to the original. 

JOOSq Next, a process to transmit data to the color 
monitor 1 after applying the color reproduction to the in- 
put color image data at the host computer 2. especially 
ttie color reproduction processor 2a. will be described 
below with reference to a flowchart in Rg 8 
[0056] The host computer 2 reads a set of input color 
image data (luminance data for RGB) at step S20. as at 
step S10 in Rg. 2. then the process proceeds to step 
S21. There, the input color image data which is RGB 

data defined based on colorinrietiy (values of chromatic- 
ayof R, G, B, and white are definite) depends on the 
Kind of input device. 

iotn^Jir^?*? f "^"^ "'"verted 

^.T^l ' by CIE. in the color converter 

^. then the process proceeds to step S22. At step S22 

fr.ecolorconverter29further converts the XY2 data Into 
Ho? T^'^fT'^'"^ °" '*'aracterisfics,of a color mon- 
^^^'i^ ^® to step S23. At step 

S23. the RGB data for a monitor is stored in the frame 
memory 24, and the process proceeds to step S24 At 
step S24 whether or not there is remaining Input color 
sSp ■ " 9oes •>ack to 

[0058] Whereas, if there is no input color image data 
left, the process moves to step S25. and the RGB data 
for monitor which is stored in the fiame memory Is dis- 
played on the color monitor 1 by using the VRAM 22 
and the process is completed. 

[0059] Since the input color image data and the mon- 
rtor RGB data are RGB data defined based on colorim- 
etiy (values of chromafidty of R. G. B, and white are 
definrte). there is relationship between aforesaid data 
and XYZ data determined by CIE as shown by equations 
in Figs. 3 and 4. It Is possible to apply the relationship 
equation in Rg. 3 in the process at step S21, and the 
T^"^ P™^s at step 

H?* ^ ^''^ ''• ^' ^""^ j' = 2. 3) are constants 
detennined on the basis of colorimetry of input color im- 

f««««f ^""^ °' "^^^ *he color monitor 1 

[0060] Next, referring to Rg. 9, there will be described 
a characteristic process In which it is checked on the 
color monitor 1 whether or not color image data (for ex- 
ample. R. G, B luminance data which Is generated by 
utilizing an application software or the fike) to be proc- 
essed IS in a color gamut of the color monitor 1 or the 
color printer 3. and an image is displayed on the color 
monitor 1 in accordance with the checked result 



[0061] Rg. 9 is a flowchart showing a process of 
checking the color gamut, in the host computer 2 espe- 
cially in the color gamut check unit 28. in which it is 
checked whether or not data, obtained by transforming 
color image data (R. G. B luminance data) which is ger> 
erated by using an application software or the like on 
the color monitor 1 so as to be in a color space of an 
output device, such as the color monitor 1 or of the color 
pnnter 3. is in a color gamut of the output device, and a 
process to display an image on the color monitor 1 In 
accordance with the checked result 
[0062] In Rg. 9. the host computer 2 reads color (a 
set of R. G. B luminance data) to be checked for a color 

t-t ^""^ ""oves to step S31 

« Note hat RGB data which depends on the chara^ns^ 
tics of the color monitor 1. and defined on the basis of 
colonmetry (values of chromatlcity of R. G. B. and white 
are definite) is used as the color to be checked 

20 '""^^l «'ate at step S30 is 

20 converted into XYZ data, defined by CIE. by the color 
converter 29. then the process moves to step S32 At 
step S32. the XYZ data is further converted into L*a*b* 
data by the color converter 29, and the process uro- 

vertedLa-b'datacanbereproducedbythecolorprint- 
er 3 IS checked. If so. a flag is turned ON, whereas, if 
not a flag is turned OFF. and the process moves to step 

ao '"IS?^ step S34. whjBther the flag set at step S33 
^ IS ON or OFF Is checked. If the flag is not ON. the proc> 
ess rroves to step S36. and the checked color is dis- 
played in white, and a process is completed. Whereas 
If ttie flag IS ON. since it is possible to reproduce colors' 

35 T^t^°^r^^"y^^'-**'^ process amoves to 
35 step S35. and the checked color is displayed on the 
color monitor 1 without being processed, then the'proo- 
ess IS completed. 

100651 Aforesaid process Is applied to all sets of the 
input image data. 

« [0066] Therefore, in a case where the color to be 
checked is within the color gamut of an output device 
such as the color nronitor 1 or of the color monitors, the 
chedced color Is faithfully reproduced on the color mon- 
itor 1 Whereas in a case where the checked color is 
« outside of the color gamut, the checked color is dis- 
played in white on the color monitor 1 to Inform a user 
so that tt,e user can recognize which color at which part 
IS outside of the color gamut. 

[0067] Note that the checked colons represented by 
white when the cotor is outside of a color gamut. How- 
everjt is not limited to white as long as the user knows 

that ttie checked color is outside of the color gamut, thus 
black can be used instead of white, for instance 

[0068] As seen in Fig. 10, the aforesaid range of lat- 
« tice which includes the L«a«b* value Inputted to the LUT 
shown in Rg. 6 differs depending on the value of L* 
Therefore, feature of the embodiment is to have data of 
the rangeof lattice as color reproduction information and 
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is how to use the information to perform color gamut 
check. The feature will be described below. It should be 
noted that values of AL*. Aa*, and Ab* can be the mini- 
mum value which L*, dispersion data, can take as a pre- 
determined interval. 

(First Example not falling within the scope of the 
invention claimed) 

[0069] According to a first example, a gamut of a print- 
er, one of output devices, is defined by an area including 
all the area inside of a bold line in Rg. 11, and the color 
gamut is checked based on the defined area Informa- 
tion. Let the area be defined by two points, (a,nax, b^ax) 
and (drnin, b^i,,). Since the size of the area changes de- 
pending on the value of L*, an example of a color gamut 
data table in the first example is shown in Fig. 1 2. In this 
example, tables are stored in the color gamut informa- 
tion memory 27. 

[0070] An area surrounded by bold line in Fig. 11 
shows the color gamut. 

[0071] Note that a numt>er L within L*^,^ and L*,^ is 
m (constant). 

[0072] Figs. 13 and 14 are flowcharts of checking the 
color gamut on the basis of the color gamut data table 
in Fig. 1 2 by the host computer 2, especially by the color 
reproduction checking unit 28. 

[0073] First, the host computer 2 sets a pointer at the 
top of the color gamut data table in Fig. 12at stepSlOO, 
and the process proceeds to step S101 . At step S101, 
a constant n is set to 1 and LI is set to L*^,,^, then the 
process moves to step S102. At step S102, the read L* 
is compared with L-,. If the values of L* and LI are not 
identical, then the process moves to step SI 03, thereat 
Ln^.^ is set to Ln + aL, then the process further moves to 
step S104. At step SI 04, values of n and pointer are 
Incremented by 1, and process goes back to step SI 02. 
[0074] Whereas, if the read L* has the same value as 
L^, then the process proceeds to step S105, and the 
read a* is compared with Bnmin- ^* '® smaller than a^^. 
rnin* then the process moves to step SI 06, thereat a flag 
is set OFF and the process is completed. 
[0075] RGB data of color to be checked is RGB data 
defined on the basis of colorimetry (values of chroma- 
ticity of R, G, B, and white are definite), therefore, the 
equations in Figs. 3 and 4 are held to represent relation- 
ship between the RGB data and the XYZ data which is 
defined by CIE. It is possible to use the equation In Fig. 
3 in the process at step S31. Py (i, j = 1, 2, 3) and Q^ (I, 
j, = 1, 2, 3) are constants depending on definition based 
on colorimetry of monitor RGB for the color monitor 1. 
[0076] A process at step S32 in Rg. 9 is the same as 
the aforesaid process in Rg. 5. Note that Xn, Yn, and 
Zn are the value depending on type of CIE standard light 
source to be used. 

[0077] At step S33 in Fig. 9, L*a*b* data of the color 
to be checked which is obtained at step S32, is checked 
whether or not it is within color gamut, and the result is 



outputted as a value of a fiag. A color gamut of a printer 
is included in a L*a*b* color solid, and as shown'in Fig. 
10, the range can be designated by using the three di- 
mensional solids which are produced by dividing the 

5 color solid of L*a*b* three dimensions in the each coor- 
dinate direction at a fixed interval (AL*, Aa*, Ab*), whose 
process is the same as the one in Fig. 6. 
[0078] Further, regarding a color gamut of a monitor, 
although the range differs from the range of a printer, 

10 the range can be designated by using the three dimen- 
sional lattices which are produced when the color solid 
of L*a*b* three dimensions is divided in the each coor- 
dinate direction at a fixed interval (AL*, Aa*, Ab*), simi- 
larly.. 

15 [0079] When the three dimensional color solid is 
sliced in the direction which Is perpendicular to L*. the 
cut surface is the two dimensional plane of a* and b* 
which is constructed with rectangular (square, in the first 
example) areas. Lengths of sides of each rectangular 
area are Aa* and Z^*, as shown in Fig. 1 1 . Note that the 
area surrounded by a closed bold line indicates a range 
of lattices including the color gamut of a monitor or a 
printer in the sliced two dimensional plane perpendicular 
to L*. 

[0080] Therefore, in accordance with whether or not 
the three dimensipnal lattices Including input image data 
are within the designated range, whether or not the input 
image data is within a color gamut of a color reproduc- 
tion device is determined. 

[0081] Whereas, if it is determined at step S105 that 
a* is not smaller than a^min* ^^^^ process moves to 
step SI 07, thereat read a* is compared with anmax- 3* 
is larger than a^^^, then the process moves to step 
SI 06, where a flag is set OFF and the process is com- 
pleted. 

[0082] If a* is not larger than a^^ at step SI 07, then 
the process proceeds to step S108, where read b* and 
^nmin compared. If b* is smaller than b^^in* proc- 
ess moves to step S106, thereat a flag is set OFF and 
the process is completed. 

[0083] Whereas if it is determined at step SI 08 that 
b* is not snr^ller than bnmin, then the process proceeds 
to step SI 09, and the read b* and bf^moK compared. 
If b* is larger than b^max* process moves to step . 
S106, thereat a flag is set OFF and the process is com- 
pleted. 

[0084] If b* is not larger than b^^^ then the process 
proceeds to step S1 10, and the process is completed 
after a flag is set ON. 

[0085] Accordingly, a color gamut Is easily checked 
based on the color gamut data table in Fig, 12. 

(Second Example) 

[0088] According to a second example, a color gamut 
of a printer or a monitor is defined by a two dimensional 
coordinate range including all the area inside of a bold 
line in Rg. 15, and the color gamut is checked based on 
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the defined area information. In Fig: 15. the coordinate 
ranges is decided in accordance with amin and a^^ in 
each b* lattice range in lattice range between b*J^andi 
b*max- These tables indicating the color gamuts are 
stored in the color gamut information memory 27. 
[0087] Fig. 1 6 Is an address table which stores top ad- 
dresses of the aforesaid color gamut data table shown 
in Fig. 17 in the second example. As shown in Fig 16 
in the address table of the second example, a number 
L within a range between L^in and L*„3, is m (con- 

10088] In the color gamut data table in Fig. 17 infor- 
niation on the range of a* in each lattice within aVange 
between b*„|„ and b*^3^ is stored. Note that, as shown 
in Fig. 15, for example, there can be two a* ranges cor- 
responding to a range between b*^|„ and b\;^ + Ab 
and likewise there can be a case where there are a plu- 
rality of a* ranges in a arbitrary b* lattice range. Con- 
stants in Fig. 17, i^, i^, i„ con-espond to a number In 
the a* range in each b* lattice range. 
[0089] Ffg.lSisacolorgamutdatatablerepresenting 
the color gamut of a printer shown in Fig. 15, when Aa 
= Ab = 1. 

[0090] Figs. 19 to 21 are flowcharts showing a proc- 
ess for checking a color gamut on the basis of a infor- 
mation table for representing a color gamut described 
in Figs. 16 and 17 by the host computer 2. especially 
the color gamut checking unit 28. A process of checking 
a color gamut in the second example will be described 
below with reference to Figs. 19 to 21. 
[0091] Rrst, at step S200 in Fig. 19, a pointer is set 
at the top of the address table shown in Rg. 16. and the 
process moves to step S201. At step S201, a constant 
nissetto 1 and Li is set to L'^m. then the process further 
proceeds to step S202. Successively at step S202 the 
read L* is compared with L,. If the values of L* and L, 
are not identical, then the process moves to step S203 
thereat L^^^ is set to L„ + AL and the process proceeds 
to step S204. At step S204. n and pointer are increment- 
ed by 1, and the process goes back to step S202 
[0092] Whereas, rf L*. read at step S202. and L, have 
the same value, the process proceeds to step S205. 
thereat an address which is stored in the area that the 
pointerlndicates is fetched, then the process further pro- 
ceeds to step S206. At step S206. the pointer is set to 
the fetched address, and the process moves to step 
S207 in Rg. 20. At step S207. the read b* is compared 
with b^,„. If b* is smaller than b„,„, then the process 
moves to step S208 in Fig. 21, thereat a flag is set OFF 
to complete the process. 

[0093] Whereas, if b* is not smaller than b^i„ at step 
S207. then the process moves to step S209. thereat the 
read b* is compared with h^^. If b* is larger than bu^. 
then the process moves to step S208 in Rg. 21. fliereat 
a flag is set OFF to complete the process. 
[0094] If it is detemiined at step S209 that b* is not 
larger than then the process proceeds to step 
S210. thereat the constant m Is set to 1 and b1 is set to 
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b*min. and the process moves to S211. At step S211. 
bm+i is set to b^ + Ab. and the process proceeds to step 
S212. At step S212. whether or not the read b* ftjlfllis a 
relationship, bm s b* < b^^, . is checked. If not, the proc- 
ess proceeds to step S213, thereat m and pointer are 
incremented by 1, then the process goes back to step 
S21 1 . 

[0095] If the read b* fulfills the relationship, b^ ^ b* < 
bm+1. tf^en the process moves to step S214 in Fig 21 
thereat the constant j is set to 1 , and the process pro^ 
ceeds to step S215. At step S215, the read a* is com- 
pared with a„j„j„. If a* is smaller than the a^,^,„, the 
process moves to step S208, thereat a flag is set OFF 
to complete the process. 

[0096] Whereas, if it is determined at step S215 that 
a* IS not smaller than an,j^,„, then the process proceeds 
to step S216, thereat the read a* and a,^,,, are com- 
pared. If a is larger than a^j.^j„, the process moves to 
step S208, thereat a flag is set OFF to complete the 
process. 

[0097] If it is determined at step S216 that a* is not 
larger than a^j^j„, the process proceeds to step S217 
thereat i^ is compared with j. If i„ and j have the same 
value, then the process moves to step S219, where a 
flag is set ON, and the process is completed.' 
[0098] Whereas, if it is detemiined at step S217 that 
in and j do not have the same value, then the process 
proceeds to step S218, thereat j is incremented by 1, 
and the process goes back to step S215. 
30 [0099] As described above, a color reproduction can 
be easily checked by using information tables In Figs. 
16 and 17 representing a color gamuts. 

( Embodiment) 
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[01 00] According to an embodiment of the present in- 
vention, a gamut of a monitor or a printer is defined by. 
bit map tables corresponding to a lattice area, and the 
color gamut is checked based on the defined bit map 
information. In the third embodiment, a bit map table is 
a color gamut data table, and its top is the bit corre- 
sponding to a lattice Including the left uppermost point, 
(^mrn. ^maxh RQ. 22. In Rg. 22, let an area surrounded 
by a bold line be a color gamut of a monitor or a printer 
and let the bits outside of the color gamut be OFF. and 
the bits inside of the range be ON, the bit map table cor- 
responding a case shown in Fig. 22 is represented as 
in Fig. 23. 

[01 01] Note that the size of a coordinate range differs 
depending on a value of L*. therefore color gamut data 
tables for respective L«s differ from each other. Rg. 24 
is an address table where the top address of a color 
gamut data table, such as the one shown in Fig 23 is 
stored. In Fig. 24, the number of L within the range be- 
tween L*„,n and L*^ is m (constant). 
[01 02] The tables shown in Figs. 23 and 24 are stored 
in the color gamut information memory 27. 
[01 03] Figs. 25 and 26 are flowcharts for checking the 
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color gamut on the basis of information tables represent- 
ing the color gamut data tables In Figs. 23 and 24 by the 
host computer 2, espedally by the color reproduction 
check unit 28. Below, the process to check the color 
gamut according to this embodiment will be described 
with reference to Figs. 25 and 26. 
[0104] In this embodiment; first, at step S300 in Fig. 
25, a pointer is set at the top of an address table in Fig. 
24, then the process proceeds to step S301. At step 
S301, the constant n is set to 1 and is set to L*^|,^, 
and the process moves to step S302. At step S302, the 
read is compared with L^. If the values of and 
is not the same, the process moves to step S303, 
thereat l^^^ is set to + AL, and the process further 
moves to step S304. At step S304, n and the pointer are 
incremented by 1, then the process goes back to step 
S302. 

[0105] Whereas, if it is determined at step S302 that 
and have the same value, then the process pro- 
ceeds to step S305, thereat an address which is stored 
in the area that the pointer indicates is fetched, and the 
process further proceeds to step S306. A pointer is set 
to the address fetched at step S306, then the process 
moves to step S307 In Fig. 26. At step S307, by using 
a* and b*, a value obtained by dividing (a^ - a^jj^^) ^ 
is set to a constant p, and a value obtained by dividing 
(b*niax " ^ constant q, then the process 

moves to step S308. 

[0106] At step S308, a value obtained by adding 1 to 
the Integer part of p is set to a constant r, a value ob- 
tained by adding 1 to the Integer part of q Is set to a 
constants, then the process proceeds to step S309. At 
step S309, the pointer is moved by r bits to the right and 
by s bits to down, and the process moves to step S3 10. 
Then at step S3 10, the bit indicated by the pointer is 
checked. In a case where the bit Indicated by the pointer 
is not ON, the process moves to step S311, thereat a 
flag is set OFF to complete the process. 
[0107] If the bit indicated by the pointer is ON, the 
process moves to step S312, thereat the flag Is set ON 
to complete the process. 

[0108] As described above, the color gamut can be 
easily checked on the basis of the information tables in 
Rgs. 23 and 24 representing the color gamuts. 

(Third Example not falling within the scope of the 
invention claimed) 

[01 09] In a third example, there is described a process 
in which a gamut of a monitor or a printer is defined by 
an area surrounded by coordinate points as shown in 
Fig. 27, then a color gamut is checked on the basis of 
the information on the area. 

[0110] Fig. 27 shows an example of a gamut in L*^^ 
which is expressed with the 20 coordinate points in this 
example. Since the size of the surrounded area changes 
depending on a value of L*, an example of a color gamut 
data table which corresponds to the value of L* is shown 



in Fig. 28 in this example. The range of L* is from L*^!^ 
to L*^x, and there are values, in the table, of coordinate 
points corresponding to the various L**s. A number of L 
in the range between L*^,^ and L*^ax 's ^ (constant). 

5 Further, a number of constants i2. .... in is as same as 
the number of coordinate points each of which is corre- 
sponding each value of L*. The table in this example is 
stored in the color gamut infbmiation memory 27. 
[01 1 1] Figs. 29 and 30 are flowcharts of checking the 

10 color gamut on the basis of the color gamut data table 
in Fig. 28 by the host computer 2, especially by the color 
reproduction check unit 28. The process of checking the 
color gamut in this example will be explained with refer- 
ence to flowcharts in Figs. 29 and 30 below. 

15 [0112] In this example, first, a pointer is set at the top 
of the color gamut data table in Fig. 28 at step S400 in 
Fig. 29, and the process proceeds.to step S401 . At step 
S401 , a constant] Is set to 1 and is set to L^, then 
the process moves to step S402. At step S402, the read 

20 value of L* is compared with L-,. If the values of L* and 
are not equal, the process moves to step S403, 
thereat Lj + AL is set to Ly,.^, and the process proceeds 
to step S404. At step S404, j and the pointer is incre- 
mented by 1, and the process goes back to step S402. 

25 [01 13] Whereas, if L* and have the same value, the 
process proceeds to step S405, thereat a number of a 
coordinate point r is fetched from an area where the 
pointer designates, then the process moves to step 
S406. At step S406, a constant k is set to 1, then the 

30 process moves to step S407 in Fig. 30. At step S407, 
aj.|( and bj.i^ are fetched from an area where the pointer 
designates and the process proceeds to step S408. 
Then k is compared with r at step S408. If r is larger than 
k, then the process proceeds to step S409, and after k 

35 is incremented by 1, the process goes back to step 
S407. 

[01 14] If it is determined at step s408 that r is not larg- 
er than k, the process proceeds to step S410, and 
whether or not a* and b* are Included in a closed area 

40 surrounded by coordinate points, (aj,^, bj,-,), (aj.g, 
bj-2)' — ' (^j io ^j k}> fetched at step S411 is checked. If 
not, the process proceeds to step S412, thereat a flag 
is set OFF, and the process is completed. 
[01 1 5] Whereas, if a* and b* are included in the closed 

45 area surrounded by coordinate points, (aj.^, bj.^), (aj.2, 
b|.2). (aj.|(, bj.O. fetched at step S411 , the process pro- 
ceeds to step S413, thereat the flag is set ON, and the 
process is completed. 

[01 1 6] As described above, in this example, the color 
50 gamut is easily checked by using the color gamut data 
table in Fig, 28. 

[0117] According to the embodiment as described 
above, it Is possible to realize a function of checking a 
color gamut easily in a color management system and 
55 the like. Accordingly, color reproduction quality can be 
improved as well as a time to check the color reproduc- 
tion area and an image processing time can be short- 
ened. 
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101 18] The present invention can be applied to a sys- 
tem constituted by a plurality of devices, or to an appa- 
ratus comprising a single device. Furthermore, the in- 
vention is applicable also to a case where the object of 
the invention is attained by supplying a program to a sys- 
tem or apparatus. 

I0119J Itshouldbenotedthatacolorspacerepresent- 
ing a color gamut is not limited to the L* a* b* color 
space, and the standard RGB color space, such as NT- 
5C, and the like can be used instead 

10120] Further. If a value of AL* is not the minimum 3 
an adding method can be added to the aforesaid method 
of checking a color gamut. 

I0121] Furthermore, the present invention is not lim- 
rted to an apparatus which displays the checked result 
of a color gamut, and can be applicable to any kinds of 
apparatus performing color reproduction on the basis of 
the checked result of the color gamut 
[0122] According to the present invention as de- 
scnbed above, it is possible to provide an image 
processing method in which a color reproduction device 
«)nverts image data that enable to reproduce a more 
faithful image to the input image. 
[0123] Further, in a color management system and 

ing lunction can be easily confirmed, thereby quality of 
determining color gamut can be Improved as weB i a 
color reproduction processing time can be shortened 
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Claims 
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1. 



A color image processing method comprising the 
steps on 

storing a color gamut table representing the 
colors which can be reproduced by a color re- 
production device arranged to produce a color 
reproduction of color image data input to the de- 
vice; and f «c- 

determining whether a color can be reproduced 
by the color reproduction device by using the 
stored color gamut table, characterised by 
canying out the storing step by storing the color 
gamut table so that each address within the ta- 
blp IS associated with a respective difTerent 
color of the color input image data and the data 
stored at each address has either a first value 
indicating that the associated color falls within 
«ie color gamut or a second value indicating 
that the associated color falls outside the color 
gamut and canying out the determining step by 
using the color image data to be input to the 
color reproduction device to address the color 
gamut table to detemilne whether the first or 55 
second value Is stored at the address con-e- 
sponding to that color and so to determine 
whether or not the color represented by the 



35 



40 



18 



color data falls within the color gamut of the 
color reproduction device. 



45 5. 



60 



6. 



7. 



A method according to claim 1. wherein if it is de- 
termined in said determination step that the color 
.mage data is within the colorgamut. a flag is turned 
on. and if 1 is determined in said determination step 
that the color image data is outside the color gamut 
the flag is turned off. a««"ui. 

A rnethod according to claim 1. further comprising 
a step of interpolating data stored in a color gamirt 

A color image processing apparatus comprising: 

storage means (27) storing a color gamut table 
representing the colors which can be repro- 
duced by a color reproducBon device arranged 
to produce a color reproduction of color image 
data input to the device; and 
determination means (28) for determining 

whethera color can be reproduced by the color 
reproduction device by using the stored color 
gamut table, characterised in that each ad- 
dress within the color gamut table is associated 
with a respective different color of the color in- 
put image data and the data stored at each ad- 
dress has either a first value indicating that the 
associated color talis within the color gamut or 
a second value indicating that the associated 
color falls outeide the color gamut and in that 
the determination means (28) is ananged to de- 
termine whether a color can be reproduced by 
the color reproduction device by using the color 
•mage date to be input to the color reproduction 
device to address the color gamut tebte to de- 
termine whether the first or second value is 
stored at the address con^esponding to that 
color and so to detemiine whether or not the 
color represented by the color date tells within 
the color gamut of the color reproduction de- 
vice. 



An apparatus according to claim 4, wherein said de- 
termination means (28) is ananged to turn on a flag 
when said determination means (28) detennines 
that the color image date is within the cotor gamut 
and to turn off the flag when said determination 
means detemiines that the color image date is out- 
side the color gamut. 

An apparatus according to claim 4. further compris- 
ing an interpolation means for interpolating date 
stored in a color gamut table. 

Acomputerprogramproductcomprisingprocessor- 
implementebte instructions for causing a processor 
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to carry out a method in accordance with claim 1 or 
2. 

8. A computer storage medium storing a computer 
program product in accordance with claim 7. 



PatentansprQche 

1. Farbbildverarbeitungsverfiahren mit den Schritten io 

Speichem einer Farbtonumfengtabelle, die die 
Farben darstellt, die durch elne.Farbwiederga- 
beelnrichtung wiedergegeben werden konnen. 
die zur Erzeugung einer Farbwiedergabe von is 
in die Einrichtung eingegebenen Farbbilddaten 
eingerichtet ist, und 

Bestimmen, ob eine Farbe durch die Farbwie- 
dergabeeinrichtung wiedergegeben werden 
kann, indem die gespeicherte Farbtonumfang- 20 
tabelle verwendet wird, 

dadurch gekennzeichnet, dass 

der Speicherschritt durch Speicherung der Farbto- 
numfangtabelie derart ausgefuhrt wird, dass jede 25 
Adresse in der Tabelle mit einer jeweils unter- 
schiedlichen Farbe der Farbeingabebllddaten as- 
soziiert wird, und die an jeder Adresse gespeicher- 
ten Daten entweder einen ersten Wert haben, der 
anzeigt, dass die assozlierte Farbe in den Farbton- 3b 
umfang faitt, Oder einen zweiten Wert haben, der 
anzeigt, das die assoziierte Farbe au&ertialb des 
Farbtonumfangs liegt, und 

der Bestimmungsschritt durch Verwendung der In 
die Farbewiedergabeeinrichtung einzugebenden 3S 
Farbbilddaten zur Adressierung der Farbtonunr>- 
fangtabelle ausgefuhrt wird, um zu bestimmen, ob 
der erste Oder der zweite Wert an der dieser Farbe 
entsprechenden Adresse gespeichert ist, um so zu 
bestimmen, ob die durch die Farbdaten dargesteltte 40 
Farbe in den Farbtonumfang der Farbwiedergabe- 
einrichtung fallt Oder nicht. 

2. Verfahren nach Anspruch 1, wobei, wenn in dem 
Bestimmungsschritt bestimmt wird, dass die Fart>- ^5 
bilddaten in dem Farbtonumfang liegen, eine Kenn- 
zeichnung eingeschaltet wird, und wenn in dem Be- 
stimmungsschritt bestimmt wird, dass die Farbbild- 
daten au&erhalb des Farbtonumfangs liegen, die 
Kennzeichnung ausgeschaltet wird. so 

3. Verfahren nach Anspruch 1 , femer mit dem Schritt 
der Interpolation von in einer Farbtonumfangtabelle 
gespeicherten Oaten. 
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4. Farbbildverarfoeitungsgerat mit 

einer Speichereinrichtung (27) zur Speiche- 



rung einei' die Farben darstellenden Farbton- 
umfangtabelle, die durch eine Farbwiederga- 
beeinrichtung wiedergegeben werden Tconn en, 
die zur Erzeugung einer Farbwiedergabe von 
in die Einrichtung eingegebenen Farbbilddaten 
eingerichtete ist, und 

einer Bestimmungseinrichtung (28) zur Besttm- 
mung, ob eine Farbe durch die Farbwiederga- 
beelnrichtung wiedergegeben werden kann, in- 
dem die gespeicherte Farbtonumfangtabelle 
verwendet wird, 

dadurch gekennzeichnet, dass 

jede Adresse in der Farbtonumfangtabelle mit einer 
Jewells unterschiedlichen Farbe der Farbeingabe- 
bllddaten assoziiert ist, und die an jeder Adresse 
gespeicherten Daten entweder einen ersten Wert 
haben, der arizeigt, dass die assozlierte Farbe in 
den Farbtonumfang fallt, oder einen zweiten Wert 
haben, der anzeigt, dass die assoziierte Farbe au- 
lierhalb des Farbtonumfangs liegt, und 
die Bestimmungseinrichtung (28) zur Bestimmung 
eingerichtet ist, ob eine Farbe durch die Farbwie- 
dergabeeinrichtung wiedergegeben werden kann, 
indem die in die Farbwiedergabeeinrichtung einzu- 
gebenden Farbbilddaten zur Adressierung der 
Farbtonumfangtabelle zur Bestimmurig verwendet 
werden, ob der erste oder der zweite Wert an der 
dieser Farbe entsprechenden Adresse gespeichert 
ist, und um sozu bestimmen, ob die durch die Farb- 
daten dargestellte Fart>e In deh Farit^tonumfang der 
Farbwiedergabeeinrichtung fallt oder nicht. 

5. Gerat nach Anspruch 4, wobei die Bestimmungs- 
einrichtung (28) zum Einschatten einer Kennzeich- 
nung eingerichtet ist, wenn die Bestimmungsein- 
richtung (28) bestimmt, dass die Farbbilddaten in 
dem Farbtonumfang liegen, und zum Ausschalten 
der Kennzeichnung eingerichtet ist, wenn die Be- 
stimmungseinrichtung bestimmt, dass die Farbbild- 
daten aullerhalb des Farbtonumfangs liegen. 

6. Gerat nach Anspruch 4, femer mit einer Interpola- 
tionseinrichtung zur Interpolation von in einer Fart)- 
tonumfangtabelle gespeicherten Daten. 

7. Computerprogrammprodukt mit Prozessorimple- 
mentieribaren Befehlen, um einen Prozessor zur 
Ausrxihrung eines Verfahrens nach Anspruch 1 
Oder 2 zu veranlassen. 

8- . Computerspeichertrager, der ein Computerpro- 
grammprodukt nach Anspruch 7 speichert. 



Revendications 

1. Proc§d6 de traitement d'images en couieurs oom- 
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prenant les etapes dans lesquelles : 



22 



on stocke une table de gamme de couleurs re- 
presentant les couleurs qui peuvent etre repro- 
duites par un dispositif de reproduction en cou- 5 
leurs agenc6 pour produire une reproducHon 
en couleurs de donn6es d'image en couleurs 
appliqudes en entree au dispositif; et 
on determine si une couleur peut Stoe reprodui- 
te par le dispositif de reproduction en couleure io 
en utillsant la table stockSe de gamme de cou- 
leurs. caract6rise par rex6cution de I'etape de 
stockage en stockant la table de gamme de 
couleurs de manlere que cheque adiesse dans 
la table soit associee k line couleur differente is 
respective des donn6es d'image d'entree en 
couleurs et que la donn6e stockee k chaque 
adresse ait soit une premidre valeur indk]uant 
que la couleur assoclie est comprise dans la 
gamme de couleurs, soit une seconde valeur 20 
indiquant que la couleur associee est en dehors 
de la gamme de couleurs, et I'execution de 
I'etape de detemiinatlon en utillsant les don- 
nees d'image en couleurs devant etre appli- 
que en entree au dispositif de reproduction 25 
en couleurs pour adresser la table de gamme 

de couleurs afin de detenniner si te premiere 
ou seconde valeur est stock6ed I'adresse cor- 
respondent d cette couleur et de detemiiner 
ainsi SI la couleur representee par la donn6e de 3o 
couleurs est comprise ou non dans la gamme 
de couleurs du dispositif de reproduction en 
couleurs. 

. Proc6d§ selon la revendication 1, dans lequel, s'il 35 
est detennin6 dans ladite dtape de determination 6 
que les donn^ d'image en couleurs sont compri- 
ses dans la gamme de couleurs, un drapeau est 
pr6sent6. et s'il est determine dans ladite 6tape de 
detennination que les donn6es d'image en couleurs 40 
sont en dehors de la gamme de couleurs. le dra- 7 
peau est effac6. . ura 7. 

Proc6d6 selon la revendication 1, comprenant en 
outre une 6tape d'interpolation de donn6es stoc- 45 
kees dans une table de gamme de couleurs. a. 

Appareil de traltement d'Images en couleurs 
comportant : 

un moyen de stockage (27) stockant une table 
de gamme de couleurs representant les cou- 
leurs qui peuvent etre repioduites par un dls- 
posiflf de reproduction en couleurs agenc6 

pour produire une reproduction en couleurs de 55 
donnees d'image en couleurs appliqu^ en 
entr6e au dispositif ; et 

un moyen de dStemiinatlon (28) destind h de- 



temiiner si une couleur peut etre reproduite par 
le dispositif de reproduction en couleurs en uti- 
llsant la table de gamme de couleurs stockee 
caracterise en ce que chaque adresse dans 
la table de gamme de couleurs est associ6e d 
une couleur differente respective des donnees 
d'image d'entree de couleurs et la donnee stoc- 
kee d cheque adresse possede soit une pre- 
miere valeur indiquant que la couleur assod6e 
est comprise dans la gamme de couleurs soit 
une seconde valeur indiquant que la couleur 
assocl6e est en dehors de la gamme de cou- 
leurs. et en ce que le moyen de detennination 
(28) est agenc6 pour d6temiiner si une couleur 
peut §tre reproduite par le dispositif de repro- 
duction en couleurs en utillsant les donnees 
d'image en couleurs devant etre appliqu6es en 
entree au dispositif de reproduction en couleurs 
pour adresser la table de gamme de couleurs 
afin de dStemiiner si la premiere ou seconde 
valeur est stockee a I'adresse correspondant a 
cette couleur et determiner ainsi si la couleur 
representee par la donnSe de couleurs est 
compnse ou non dans la gamme de couleurs 
du dispositif de reproduction en couleurs. 

i. Appareil selon la revendication 4, dans lequel ledit 
moyen (28) de determination est agence pour pre- 
senter un drapeau lorsque ledit moyen de detenni- 
nation (28) detemilne que la donnee d'image en 
couleurs est comprise dans la gamme de couleurs 
et pour effacer le drapeau lorsque ledit moyen de 
determination detennine que la donnee dimage en 
couleurs est en dehors de la gamme de couleurs. 

Appareil selon la revendication 4, comportant en 
outre un moyen d'interpolation destine e interpoler 
des donnees stockees dans une table de gamme 
de couleurs. 

Produit h programme d'ordinateur comprenant des 
instructions pouvant Stre executees par un proces- 
seurpouramener un processeura mettre en oeuvre 
un precede selon la revendication 1 ou 2. 

Support de stockage pour ordlnateur stockant un 
produit e programme d'ordinateur selon la revendi- 
cation 7. 
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